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Committee has proceeded to determine whether, for some of the compounds named,
Acceptable Daily Intake (ADI) values have been determined by various
agencies. Where ADI values are not available, the Committee is determining
whether available toxicity data are sufficient to determine the amount likely
to be hazardous to health. The Committee is also aware of the discovery in
the Great Lakes ecosystem of many additional compounds and is considering a
review of this list using the methodologies described in earlier reports.
In several chapters of this Report, the Committee calls for additional
data, knowledge and research. The Great Lakes Basin is fortunate to have good
research institutions, excellent laboratory capabilities, responsive
governments, the coordinating functions of the (1978) Water Quality Agreement
institutions and above all, educated and enlightened citizens. If these
institutions are properly funded and are able to continue their work and if we
continue to act on a basis of knowledge, we shall be able to assert with even
greater confidence than is now possible that the Great Lakes Basin is a
healthy place in which to live.
 I. Drinking Water: Additional Concerns
l.l Epidemiology: Drinking Water and Health
l.l.l Introduction
Most of the scientific evidence which is used for determining whether a
water contaminant is hazardous to humans is based on animal experimentation.
The great advantage of animal toxicity studies as compared with studies among
humans is the ability to experimentally control and ascertain the
environmental exposures under study, the other factors which may influence
disease (genetics, diet, environment, age, sex) and the disease outcomes.
Nevertheless, since there may be considerable differences between various
species in their biological reactions to chemicals and since the nature of
exposure differs in a free-living population from experimental conditions, the
setting of standards for humans based on animal evidence is fraught with
uncertainty.
It would therefore be convenient if we could obtain direct
scientific evidence concerning human response to chemicals.
l.l.2 Applications of Epidemiology
Epidemiology is the science concerned with addressing the determinants of
disease in human populations.
Unfortunately, there has been very little
epidemiological investigation of the possible impact of water contaminants on
human health and this is the reason for our virtually com lete dependence on
animal toxicity information. There are two reasons for t is lamentable gap in
knowledge: lack of interest on the part of funding bodies; and methodological
difficulties of carrying out epidemiological studies in this field. The
difficulties of such studies are: a) the ascertainment of exposure of humans
to particular contaminants; and b) the ability to tease out Specific factors
among the myriad exposures and characteristics of people which may be
responsible for their diseases.
Such methodological problems are inherent in
all types of epidemiology, but they may be more acute and impervious to
solutions in some areas of investigation than others. For instance, one can
cite: the demonstration of harmful effects of cigarette smoking and alcohol;
_ the demonstrated relationship between blood pressure, cholesterol, exercise
and heart disease; and the occupational disease caused by asbestos exposure.
These are only a few of the important and useful findings which epidemiology
has produced by overcoming the methodological difficulties.
The impact on health of water contaminants is more difficult to study
because it is much more difficult to estimate how much PAH, for instance, a
person has been exposed to through water than it is to estimate how much
tobacco has been smoked, or how much asbestos exposure was received at work,
or the blood pressure history.
As stated above, an additional obstacle to the
conduct of epidemiological research in this field has been the lack of funding
as compared with thatavailable for research on occupational, lifestyle and
 
 other factors in disease. With adequate funding, there is every reason to
believe that epidemiological methods can be app ied to estimate the impact of
environmental chemicals on some segments of the population.
l.l.3 Design of Epidemiological Studies
Epidemiologists deal with human populations whose patterns of exposure to
various factors is not controllable. Hence, they must be imaginative and
thorough in their comparisons of the "exposed" with the "unexposed". Research
designs are therefore idiosyncratic and must be adapted to the availability of
data sources. It is thus impossible to present an all-encompassing
prescription for the ideal epidemiological study. It may, for example, be
possible to study the cancer effects of trihalomethanes with onemethodology,
the neurologic effects of dioxin with another methodology, the teratogenic
effects of dioxin with a third, etc. For a whole range of possible
exposure-disease associations, it may be virtually impossible to generate
useful epidemiological evidence. This must be assessed on a case-by-case
basis.
l.l.4 Methodology
Although the methodology must be tailored to the problem, it is possible
to enumerate and briefly describe some of the main types of epidemiological
study. Two basic types of study are those based on the comparison of
geographic units and the comparison of individual people.
l.l.4.l Ecological Studies
The first approach typically consists of establishing the correlation
between death or disease rates in geographic areas on a state or county or
province or national basis, with some index of exposure to the putative risk
factor in the same areas. This so-called "ecological correlation" is the
cheapest and quickest type ofepidemiological study and it is the most common
type that has been carried out in the study of the effects of water
constituents. Unfortunately, it is the least sensitive type of study for
identifying real effects and it is very vulnerable to biases and
misinterpretation.
The best investigated water quality parameter using such methods has been
fluoridation. Whereas one analysis of the ecological correlations carried out
by non-epidemiologists purported to show that cities with fluoridated water
experienced high cancer rates, a more careful and correct analysis has shown
there to be no such effect.
Other waters studied by such methods have included both surface and
groundwaters and those containing chlorine and asbestos.
For these factors,
the evidence has been too meagre and/or equivocal to draw reliable
conclusions.
There certainly has been no overwhelming evidence of harmful
effects, although the limitations of the methodology precludes an assurance of
absolute safety.
 1.1.4.2 Studies on Individuals
Studies based on individuals tend to be more sensitive, more conducive to
adjusting for possible confounding factors and more expensive. There are
three basic (and several subtypes) ofstudies based on individuals to
elucidate the association between an exposure factor and a disease:
a) a cohort study is one in which a group of individuals can be identified
who were or are exposed to the product under study. An appropriate
comparison group of non—exposed persons can be identified and the disease
outcomes in the two groups compared;
b) a case-control stud is one in which a disease or a group of diseases is
defined, persons failing ill or dying of these diseases identified and an
appropriate comparison group of non-diseased people is identified. The
occurrence of exposure to the factor under study is determined and
compared among the affected and un-affected;
c) a cross-sectional study is one in which a respresentative sample of some
community is identified. The study consists of determining for each
person whether they have experienced the exposure under study and whether
they have the disease under study.
There have beenonly a few drinking water studies based on individuals and
these have been primarily case-control studies.
l.l.5 Conclusions
There is some suggestive evidence of excess risk of rectal cancer among
ersons who had consumed chlorinated water. No other remarkable associations,
owever, have become apparent. It is important to note that, even more than e/
in animal experimentation, a finding from an epidemiological study needs
replication by other researchers under different conditions before it should
be accepted as a fact.
l.l.6 Recommendations
l. That the Human Health Effects Committee utilize up to $20,000 to procure
consulting services in epidemiology to develop a strategy for
epidemiologic studies on the human health effects of Great Lakes water
contaminants.
2. Based on the outcome of the above consultation, the IJC would be provided
with advice regarding recommended studies and their funding.
l.2 Health Related Surveillance and Monitoring Programs
l.2.l Introduction
The Committee held a Roundtable in March l982, to examine the surveillance
and monitoring requirements specifically for assessing human health hazards
posed by contaminants in the Great Lakes Basin Ecosystem, to delineate human l
exposure. Information on existing fish surveillance and monitoring programs, 2
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 l.3.l Conventional Water Treatment
There exists a need to characterize fully the efficiency of each stage of
conventional water treatment , in the removal of as wide a variety of
contaminants or contaminant classes as possible. Whilst there have been
processes, such as activated carbon, suggested as additional auxiliary steps
for treatment of waters containing specific contaminants, it appears that the
possibilities of conventional treatment have not been fully exploited.
In recent years, increased emphasis has been placed on the removal of
su5pended matter with removal measured as a decrease in turbidity. The
justification for this was mainly the interference of particulate matter with
measurements of bacterial contamination. Many contaminants of concern,
primarily organic, are associated with particulate matter; they are either
adsorbed to mineral and organic particles or may be enriched in plankton
organisms. It is, however, possible that optimum treatment for turbidity
removal may not produce maximum removal of certain classes of organic
compounds or conversely if treatment is optimized for contaminant removal,
turbidity removal may not be optimal.
Results from research on the capabilities of the conventional treatment
would permit value judgements to be made as to whether "better" quality water
would result by optimizing for either contaminant removal or turbidity
control. Whereas this issue could be addressed in appropriately amended
objectives, guidelines or regulations for water treatment, it is clear that
these would be different for each treatment system because of differences in
water quality. Here, as in other areas of environmental management,
regulations that are both overly detailed and uniform would probably be
counter-productive. It would be more appropriate to set objectives for each
treatment system within a broad regulatory framework, once the evaluation of
conventional treatment has been accomplished.
A similar approach should be applied to wastewater to minimize the
discharge of contaminants of concern. In last year's annual report, the
Committee recommended a study of the association with particulate matter of
pathogenic microorganisms in wastewater effluent, implying that improved
removal of particulate matter would minimize the need for chemical
disinfection with its acknowledged disadvantages.
V 1.3.2 Treatment Philosophy
The drinking water objectives, guidelines or standards of the various
Great Lakes Basin jurisdictions set maximum acceptable concentrations (MAC's)
for many contaminants in drinking water, based primarily on public health
considerations. These MAC's are intended to be minimum standards of drinking
water quality. With few exceptions, modern water treatment technology without
auxiliary treatments is capable of producing water exceeding these standards,
e.g., the production of a finished water with 0.1 FTU (turbidity units) is
possible, the MAC being 1 FTU (in the U.S., 5 FTU, if turbidity does not
interfere with bacteriological examination and maintenance of a chlorine
* i.e. chemically assisted filtration and disinfection
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.
In
th
e
tr
ea
tm
en
t
of
wa
st
ew
at
er
on
ly
no
w
ar
e
th
er
e
se
ve
ra
l
st
ud
ie
s
un
de
rw
ay
in
th
e
Ba
si
n
an
d
el
se
wh
er
e
to
as
se
ss
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
t
pe
rf
or
ma
nc
e
us
in
g
st
at
is
ti
ca
l
me
th
od
s
an
d
co
rr
el
at
in
g
ef
fl
ue
nt
qu
al
it
y
to
se
as
on
al
an
d
ot
he
r
fa
ct
or
s.
We
ar
e
ce
rt
ai
n
th
at
ot
he
r
IJ
C
Co
mm
it
te
es
mo
ni
to
r
pr
og
re
ss
in
th
is
fi
el
d
an
d
th
at
th
ei
r
fi
nd
in
gs
wi
ll
be
ap
pl
ie
d
fr
om
ti
me
to
time as is appropriate.
l.3.3 Sampling and Analysis
En
or
mo
us
ad
va
nc
es
ha
ve
be
enma
de
in
ou
r
ab
il
it
y
to
de
te
ct
tr
ac
e
le
ve
ls
of
ch
em
ic
al
sp
ec
ie
s
in
wa
te
r
sa
mp
le
s.
Me
as
ur
em
en
ts
in
th
e
pa
rt
s-
pe
r-
bi
ll
io
n
ra
ng
e
or
ev
en
lo
we
r
ar
e
co
mm
on
.
Wh
en
a
co
nt
am
in
an
t
is
de
te
ct
ed
fo
r
th
e
fi
rs
t
ti
me
,
it
is
no
t
un
us
ua
l
th
at
th
e
me
th
od
of
de
te
ct
io
n
is
no
n-
st
an
da
rd
an
d
is
no
t
ac
co
mp
an
ie
d
by
an
ad
eq
ua
te
qu
al
it
y
co
nt
ro
l
pr
ot
oc
ol
.
Ju
rs
id
ic
ti
on
s
mu
st
be
ca
ut
io
us
in
th
e
re
po
rt
in
g
an
d
in
te
rp
re
ta
ti
on
of
su
ch
re
su
lt
s.
Fo
r
co
nt
am
in
an
t
mo
ni
to
ri
ng
,
on
ly
ac
ce
pt
ed
sa
mp
li
ng
an
d
an
al
yt
ic
al
pr
ot
oc
ol
s
sh
ou
ld
be
us
ed
wi
th
ad
eq
ua
te
qu
al
it
y
co
nt
ro
l.
A
gr
ea
t
de
al
of
cr
ed
ib
il
it
y
has
be
en
lo
st
by
ag
en
ci
es
fr
om
th
e
re
le
as
e
of
re
su
lt
s
wh
ic
h
la
te
r
pr
ov
ed
to
be
in
ac
cu
ra
te
du
e
to
er
ro
rs
in
th
e
an
al
yt
ic
al
me
th
od
or
th
ro
ug
h
faulty sampling.
We must also point out that the normal environmental variability for most
chemical contaminants is greater than the laboratory error. With adequate
quality control, any single measurement is significant, but it is also hardly,
if ever, a truly representative measurement of the environmental or human
exposure. Many measurements in space and time are required to establish human
exposure from a single source. In addition, background measurements (i.e.,
measurements in areas unaffected by the source) and measurements of exposure
from all sources (i.e., water, food and air) are necessary to evaluate the
relative significance of any single source.
There have been opinions voiced to the effect that the high sensitivity of
modern analytical techniques is to be deplored. 0n the contrary, we feel that
sensitive analytical methods provide margins of safety in the protection of
public health and in decision-making. They also provide information on
background levels, sources, pathways and fates of contaminants before they
become a hazard.
The awareness of the presence of toxic contaminants can create public
fear. There are public officials who prefer to see a negative laboratory
result suggesting the absence of a contaminant, because the indication of the
presence of a contaminant forces them to make a decision while the apparently
negative result does not. Furthermore the public, not being familiar with
standard or objective-setting methodology and suspicious of risk assessment
procedures, is generally not prepared to accept that there is a "safe" level
for
cont
amin
ants
whic
h po
tent
iall
y ca
use
heal
th e
ffec
ts i
n hu
mans
.
Ther
e ma
y
be public and political pressure demanding the complete removal of such
cont
amin
ants
duri
ng w
ater
trea
tmen
t.
The
curr
ent
wate
r qu
alit
y ob
ject
ives
or
standards represent levels of contaminating substances which can be regarded
as
safe
.
Reg
ula
tor
y a
gen
cie
s s
hou
ld
be
pre
par
ed
ene
rge
tic
all
y t
o d
efe
nd
the
se
lev
els
and
res
ist
pre
ssu
re
to
mod
ify
and
/or
to
add
adv
anc
ed
tre
atm
ent
ste
ps
to
the
con
ven
tio
nal
pro
ces
s
tra
in
if
it
pro
duc
es
dri
nki
ng
wat
er
whi
ch
mee
ts
all
objectives and standards.
1.3.4 Recommendations
l.
The
Comm
issi
on s
houl
d re
ques
t th
at t
he j
uris
dict
ions
enco
urag
e an
d en
forc
e
as
may
be
nec
ess
ary
, t
he
ope
rat
ion
of
eac
h w
ate
r a
nd
was
tew
ate
r t
rea
tme
nt
plan
t in
the
Grea
t La
kes
Basi
n in
acco
rdan
ce w
ith
both
the
stat
ed a
nd
app
rov
ed
des
ign
cri
ter
ia
for
tha
t p
lan
t a
nd
bes
t o
per
ati
ng
pra
cti
ces
.
Drin
king
wate
r an
d ef
flue
nt s
tand
ards
, wh
en l
ess
stri
ngen
t,
shou
ld n
ot
bec
ome
a j
ust
ifi
cat
ion
, a
n e
xcu
se,
or
an
inc
ent
ive
to
ope
rat
e s
uch
pla
nts
at a lower level of performance.
2.
Addi
tion
al r
esea
rch
shou
ld b
e un
dert
aken
to i
nves
tiga
te t
he r
emov
al
of
unco
nven
tion
al
cont
amin
ants
by c
onve
ntio
nal
wate
r an
d wa
stew
ater
trea
tmen
t
syst
ems,
with
emph
asis
on t
he p
oten
tial
bene
fits
to b
e de
rive
d fr
om t
he
hig
h-g
rad
e r
emo
val
of
par
tic
ula
te
mat
ter
in
com
bin
ati
on
wit
h c
ons
ist
ent
ly
reliable operation.
3.
Once
thes
e fa
ctor
s ar
e co
nsid
ered
, j
uris
dict
ions
shou
ld b
e pr
epar
ed t
o
4
defe
nd w
ater
qual
ity
obje
ctiv
es,
guid
elin
es a
nd s
tand
ards
(i.e
., s
afe
leve
ls e
stab
lish
ed f
rom
toxi
colo
gica
l s
tudi
es,
with
appr
opri
ate
safe
ty
marg
ins)
and
to r
esis
t pr
essu
res
to a
dd a
dvan
ced
trea
tmen
t st
eps
to t
he
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conventional process train as long as such a conventional process produces
water or effluent meeting all applicable objectives, guidelines and
standards.
4. Caution is to be used in the interpretation of single and scanty
measurements of environmental contaminants, except if they indicate a 2
potential for imminent danger to the public health. Even if the methods
of sampling and analysis are standardized and subject to rigid quality
control - as they always shouldbe - environmental variability tends to
exceed the normal laboratory margin of error, so that obtaining conclusive
exposure information for environmental contaminants always requires a
certain minimum program of sampling and analysis.
l.4 Groundwater and Sampling Protocols
 
In its (1982) Annual Report, the Committee raised the issue of groundwater
reserves in the Great Lakes Basin as present and alternate sources of potable
water. It was pointedout that enacting and enforcing appropriate watershed
regulations to protect these resources from encroachment and contamination
would be an appropriate course for the regional and local authorities to
follow.
The Committee is aware of the interest of the Science Advisory Board in
the issue of groundwater contributions to the Great Lakes and the potential
for contamination of the Great Lakes from contaminated groundwater. Whereas
this concern is valid and apprOpriate under a narrow interpretation of the
Great Lakes Water Quality Agreement, the Health Effects Committee feels that
the Ecosystem Concept embraced by the Commission warrants the Commission's
interest in the broader issue of protecting all drinking water sources for the
residents of the basin. The two issues are closely related, because stringent
controls on the discharge of wastes directly into the lakes or their
tributaries directly creates an incentive to dump wastes on land, resulting in
the contamination of groundwater aquifers which are current or potential
sources of drinking water.
l.4.l Recommendations
l. The Committee requests that the Science Advisory Board in its review of
groundwater contamination affecting the Great Lakes ecosystem, include those
groundwater resources serving or potentially serving the residents of the
basin as sources of potable water.
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 2. Toxicological Evaluation
2.1 Preface
The Great Lakes Water Quality Agreement of 1978 permits the Commission to
recommend to the Jurisdictions possible new or revised water quality
objectives for chemicals which may be found in compartments of the Great Lakes
Basin ecosystem. New or revised objectives reflect a new understanding of
Specific effects produced in organisms (including humans) by chemicals as well
as their modes of action. A major portion of the new knowledge of chemicals
and their effects on exposed organisms relates to particular types of effects
-— notably carcinogenicity -— which can be broadly considered here as: "the
induction or production of cancerous lesions either directly or in the
presence of other Specific chemicals as promoters, adjuncts or potentiators“.
The International Joint Commission has very limited experience in
receiving and applying this new toxicological information to the formulation
of advice to the Governments. Furthermore, the Commission is confronted with
widely differing philosophies and regulatory approachesamong various
jurisdictions in applying this new toxicological information to programs of
environmental and public health protection and improvement. There is a basic
need for a reference or source document on this subject within the Commission
that can be used by the Commissioners when approaching the formulation of
advice to Governments. This document would provide the Commissioners with the
necessary guidance for understanding and applying complex scientific
information to policy with reSpect to exposure to toxic contaminants.
The Chapter that follows introduces the Commission to the nature of
toxicological information. It describes some of the Special problems that
must be considered when the toxicology of environmental contaminants is
addressed, as contrasted by the approaches that are used in the conventional
toxicology of food additives, drugsand products of convenience. It also
marks the commitment of the Health Effects Committee to undertake a long-range
_ assessment of the problems and policy needs of various components of the life
sciences associated with the expert toxicological evaluation of levels of
chemicals found in the Great Lakes Basin ecosystem.
2.2 Introduction
The waters of the Great Lakes Basin may be contaminated by chemicals from
a variety of sources. These include: industrial wastes; runoff from
agricultural land (herbicides, pesticides, etc.); air and sewage discharges,
discharges or Spills from Ships; etc. Concentrations of most pollutants in
the water are small. Yet, if the activity of a Specific chemical is
sufficiently great, there is a possibility that a low concentration could have
an adverse (i.e. toxic) effect on human health.
_ 11 _
 
  
Hum
an
exp
osu
re
to
wat
er
pol
lut
ant
s
can
occ
ur
in
a
num
ber
of
way
s.
Man
y
com
mun
iti
es
dra
w
upo
n t
he
Gre
at
Lak
es
for
the
ir
wat
er
sup
ply
.
Peo
ple
dri
nk
the
wat
er
and
con
sum
e f
ood
s p
rep
are
d i
n i
t.
If
a p
oll
uta
nt
can
be
abs
orb
ed
thr
oug
h t
he
ski
n o
r m
uco
us
mem
bra
nes
, s
wim
min
g i
n t
he
Gre
at
Lak
es
or
in
pri
vat
e o
r p
ubl
ic
poo
ls
cou
ld
res
ult
in
min
or
exp
osu
re.
For
som
e i
ndi
vid
ual
s,
con
sum
ing
Gre
at
Lak
es
fis
h c
oul
d b
e a
n i
mpo
rta
nt
exp
osu
re
rou
te.
The
’
pot
ent
ial
hum
an
hea
lth
haz
ard
fro
m c
hem
ica
ls
may
be
inc
rea
sed
,
sin
ce
fis
h c
an
con
cen
tra
te
som
e c
hem
ica
ls
in
the
ir
tis
sue
s;
hen
ce
con
sum
pti
on
by
man
may
lea
d
to
sig
nif
ica
ntl
y
gre
ate
r
exp
osu
res
tha
n o
bta
ine
d t
hro
ugh
wat
er
alo
ne.
~
Alt
hou
gh
con
cen
tra
tio
ns
of
pol
lut
ant
s c
oul
d b
e r
edu
ced
or
eli
min
ate
d b
y
con
tro
l a
t t
he
sou
rce
of
the
pol
lut
ant
if
a r
eal
ist
ic
eva
lua
tio
n o
f t
he
pot
ent
ial
haz
ard
(l)
jus
tif
ied
suc
h a
cti
on,
a z
ero
leve
l o
f m
ost
pol
lut
ant
s i
s
impractical and impossible.
If
stu
die
d u
nde
r a
ppr
opr
iat
e e
xpe
rim
ent
al
con
dit
ion
s,
alm
ost
any
age
nt
can
be
sho
wn
to
be
tox
ic
in
som
e w
ay
for
ani
mal
s.
Thi
s i
ncl
ude
s p
hys
ica
l a
gen
ts
and
che
mic
als
whi
ch
are
ess
ent
ial
for
lif
e s
upp
ort
suc
h a
s o
xyg
en
and
wat
er,
man
y n
atur
al
com
pon
ent
s o
f f
ood
(2)
and
ess
ent
ial
met
als
suc
h a
s c
oba
lt
and
sel
eni
um.
Thu
s,
any
che
mic
al
may
be
pre
sum
ed
to
pre
sen
t a
pot
ent
ial
haz
ard
if
tole
rate
d ex
posu
re l
evel
s fo
r th
at a
gent
are
exce
eded
. T
he e
valu
atio
n of
the
pot
ent
ial
haz
ard
is
bas
ed
upo
n t
he
typ
e o
f a
dve
rse
eff
ect
(s)
tha
t m
ay
be
prod
uced
and
by t
he a
moun
ts o
f th
at a
gent
requ
ired
to p
rodu
ce t
he a
dver
se
effect(s) compared with the projected exposure level(s) for the human.
2.3 Toxicology
Toxicology is the study of the adverse (or unwanted) effects produced in
living organisms by various agents (chemical, physical). The level below
which adverse effects are not observed is the threshold level. Threshold
levels of different agents can vary greatly depending on Species and mode of
exposure and therefore should be determined for each agent under the
appr
opri
ate
expo
sure
cond
itio
ns.
This
has
been
a co
mmon
prac
tice
when
the
safety of drugs or food additives is determined and is being used for
indu
stri
al a
nd e
nvir
onme
ntal
chem
ical
s (3
,4).
The
dura
tion
of t
oxic
olog
y
studies in animals varies from single dose exposure (acute toxicity) to
cont
inuo
us o
r in
term
itte
nt e
xpos
ure
for
a fe
w da
ys t
o ne
ar l
ifet
ime
(subchronic and chronic toxicity). The exposure may be by oral
administration, inhalation, injection or other routes as may be needed,
usually depending upon the projected human exposure. These studies include
various types of diagnostic procedures such as general observation,
hematology, biochemistry and pathology to detect abnormalities and to provide
an
ove
rvi
ew
of
the
act
ivi
ty
of
the
age
nt.
Stu
die
s o
f t
he
eff
ect
s o
n b
oth
mal
e
and female reproductive capacities and on the progeny are a part of the
over
all
eval
uati
on o
f th
e po
tent
ial
haza
rd.
Adju
ncti
ve s
tudi
es m
ay b
e do
ne t
o
aid in the interpretation of the results (4).
Phar
maco
kine
tics
(blo
od l
evel
, di
stri
buti
on o
f ag
ents
thro
ugh
the
body
and
,
subsequent excretion) and metabolism studies (action of the body on the agent
as w
ell
as o
f th
e ag
ent
on t
he b
ody'
s bi
oche
mist
ry)
are
ofte
n us
eful
in t
he
interpretation of toxicological findings. Recently, they have been used more
frequently because adequate analytical methodology has been developed to
facilitate these studies.
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 In
con
tra
st
to
stu
die
s
in
who
le
ani
mal
s
(i.
e.
in-
viv
o
tes
ts)
,
in—
vit
ro
tes
ts
are
oft
en
use
d.
How
eve
r,
bec
aus
e o
f t
he
com
pli
cat
ed
che
mic
al—
int
era
cti
ons
wit
hin
the
who
le
ani
mal
,
in-
vit
ro
tes
ts
sho
uld
be
con
sid
ere
d a
s
scr
een
ing
tes
ts
to
det
ect
cer
tai
n t
ype
s—o
f a
cti
vit
y.
The
y a
re
als
o u
sef
ul
as
adj
unc
tiv
e t
est
s t
o t
he
who
le
ani
mal
stu
die
s t
o a
id
in
elu
cid
ati
ng
the
mec
han
ism
of
act
ion
lea
din
g t
o t
he
tox
ici
ty
obs
erv
ed
in
the
who
le
anim
al
(5).
Per
hap
s a
s o
ur
kno
wle
dge
of
the
int
era
cti
ons
in
the
int
act
anim
al
inc
rea
ses
,
the
in-
vit
ro
met
hod
s v
ﬁll
bec
ome
mor
e u
sef
ul
for
pre
dic
tin
g t
oxi
cit
y i
n t
he
wholE’animal.
 
The
met
hod
olo
gie
s f
or
imm
uno
log
ica
l t
oxi
cit
y a
nd
beh
avi
our
al
tox
ici
ty
are
bei
ng
dev
elO
ped
but
are
not
yet
acc
ept
ed
by
all
tox
ico
log
ist
s a
s s
uit
abl
e f
or
routine use. More work is needed in this area.
The
typ
e o
f t
oxi
cit
y t
hat
mig
ht
be
pro
duc
ed
by
the
var
iou
s a
gen
ts
is
qui
te
var
ied
and
can
be
rev
ers
ibl
e o
r i
rre
ver
sib
le.
The
tox
ici
ty
of
a s
ing
le
age
nt
may
be
dif
fer
ent
for
dif
fer
ent
spe
cie
s o
f a
nim
als
or
it
may
be
sim
ila
r f
or
sev
era
l
Spe
cie
s.
One
Spe
cie
s m
ay
be
mor
e s
ens
iti
ve
tha
n a
not
her
to
the
tox
ic
eff
ect
s o
f o
ne
che
mic
al.
Sin
ce
the
nat
ure
of
hum
an
exp
osu
re
to
env
iro
nme
nta
l
fac
tor
s i
s m
uch
mor
e c
omp
lic
ate
d t
han
any
exp
eri
men
t c
an
sim
ula
te
and
sin
ce
the
re
are
int
er-
Spe
cie
s p
hys
iol
ogi
cal
var
iat
ion
s,
the
pre
dic
tio
n o
f h
aza
rd
for
man
bas
ed
on
the
res
ult
s o
f a
nim
al
tes
ts
req
uir
es
cau
tio
n a
nd
sci
ent
ifi
c
judgement.
2.4 Evaluation of Potential Hazard
 
Som
e c
hem
ica
ls
can
pro
duc
e a
dve
rse
eff
ect
s i
n a
n o
rga
nis
m a
fte
r a
cut
e
exp
osu
re.
It
is
unl
ike
ly
tha
t t
his
wou
ld
occ
ur
thr
oug
h e
xpo
sur
e t
o t
he
wat
er
of
the
Gre
at
Lak
es
unl
ess
the
con
cen
tra
tio
n o
f t
he
che
mic
al
wer
e v
ery
hig
h,
suc
h a
s i
n l
ocal
spi
lls
or
whe
re
the
sub
sta
nce
was
ext
rem
ely
act
ive
.
Som
e o
f
the
se
che
mic
als
, f
oun
d i
n t
he
Gre
at
Lak
es,
hav
e b
een
lis
ted
by
the
Com
mit
tee
in
its
(19
81)
and
(19
82)
Ann
ual
Rep
ort
s
(Ta
ble
s 1
and
7.1
,
res
pec
tiv
ely
).
On
the
othe
r ha
nd,
some
chem
ical
s ar
e re
lati
vely
non-
toxi
c ac
utel
y,
but
they
cou
ld
exe
rt
the
ir
tox
ic
eff
ect
s e
ven
at
low
con
cen
tra
tio
ns
if
exp
osu
re
wer
e
mor
e o
r l
ess
con
tin
uou
s o
ver
ext
end
ed
per
iod
s o
f t
ime
, e
spe
cia
lly
if
the
che
mic
al
is
acc
umu
lat
ed
in
liv
ing
tis
sue
s.
Car
cin
oge
nic
eff
ect
s
can
be
of
thi
s t
ype.
An
eva
lua
tio
n o
f p
ote
nti
al
haz
ard
sho
uld
the
n i
ncl
ude
con
sid
era
tio
n o
f t
he
typ
e o
f
adv
ers
e
eff
ect
tha
t m
igh
t
be
pro
duc
ed
and
the
possibility that toxic concentrations might be reached.
Non
-ca
rci
nog
ens
gen
era
lly
hav
e
a c
ert
ain
exp
osu
re
lev
el
bel
ow
whi
ch
obs
erv
abl
e a
dve
rse
eff
ect
s a
re
not
pro
duc
ed
(th
res
hol
d l
eve
l).
Thu
s,
exp
osu
re
lev
els
are
set
usi
ng
con
ven
tio
nal
saf
ety
fac
tor
s
suc
h a
s
1/1
00
of
the
thr
esh
old
lev
el.
Che
mic
als
whi
ch
are
car
cin
oge
ns
(or
mut
age
ns)
pos
e a
mor
e
co
mp
le
x
pr
ob
le
m.
It
ha
s
be
en
st
at
ed
th
at
,
fo
r
th
is
ty
pe
of
ch
em
ic
al
,
th
er
e
is
no
thr
esh
old
lev
el
and
tha
t o
ne
mol
ecu
le
of
a c
arc
ino
gen
ic
che
mic
al
may
ini
tia
te
the
pro
ces
s
of
can
cer
.
Thi
s w
oul
d
mea
n
the
n
tha
t
for
abs
olu
te
saf
ety
, t
her
e s
hou
ld
be
no
exp
osu
re
(ze
ro
exp
osu
re)
.
Sin
ce
the
re
is
a d
ose
reS
pon
se
for
car
cin
oge
ns,
the
low
er
the
dos
e
the
les
s
the
cha
nce
the
re
is
of
dev
elo
pin
g c
anc
er
by
an
exp
ose
d
ind
ivi
dua
l.
Sta
tis
tic
al
met
hod
s
dev
elo
ped
to
ca
lc
ul
at
e
a
"s
oc
ia
ll
y
ac
ce
pt
ab
le
"
ri
sk
ar
e
ba
se
d
in
pa
rt
on
th
e
do
se
re
Sp
on
se
.
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 Alth
ough
the
"no
thre
shol
d"
leve
l co
ncep
t in
dica
tes
that
one
mole
cule
can
cause cancer, it is likely that many molecules would be required to assure
that
a si
ngle
mole
cule
woul
d pa
ss t
hrou
gh a
comp
lica
ted
cell
comp
lex
and
reac
h
the
prop
er s
ite
on a
deox
yrib
onuc
leic
acid
(DNA
) mo
lecu
le
(6).
Ther
e wo
uld
be
many
reac
tive
site
s fo
r in
tera
ctio
n,
in a
ddit
ion
to t
hose
of D
NA,
whic
h wo
uld
not r
esult
in ca
ncer
forma
tion.
Howev
er,
other
mecha
nisms
may
incre
ase t
he
i
carc
inog
enic
effe
ct o
f a
chem
ical
agen
t.
In a
ddit
ion,
any
natu
ral
defe
nse
mechanisms of the body would further reduce the probability of a carcinogenic I
effect. Also, at sufficiently low exposures, it is possible that the latency
period for the development of a cancer could be increased beyond the natural
lifetime of the exposed individual.
Statistical methods have been developed to evaluate exposure levels
associated with any level of risk so that, for example, only l in 1,000,000
individuals exposed to a certain level of a carcinogen may develop cancer. It
is then up to society to select risk levels it considers acceptable. For the
most part, these methods were developed with the express desire to be
deliberately conservative, i.e. to be overprotective (see references 7, 8, 9).
In dealing with the potential hazard of carcinogens, there has been a
tendency to consider all carcinogens as equal, ignoring potency and mechanisms
of action. A better understanding of some of the mechanisms of carcinogenesis
might permit the establishment of threshold levels which could then be used as
a means of developing safe exposure levels. This would improve the precision
of risk variables.
Whereas nearly all chemicals known to produce cancer in humans do produce
cancers in one or more species of experimental animals, there has been some
concern for the predictability of the results of the animal studies for man.
some of the animals used in these tests have a relatively high and variable
incidence of spontaneous tumors which can create problems in interpreting the
results. In addition, the doses used in some of the studies are so high that
the metabolic processes of the animal may be altered, so that the chemical
would not be handled in the same manner as when lower doses are used. It is
easy to use statistical results blindly for making decisions. The judgement
of the toxicologists and pathologists in collaboration with statisticians in
concluding that a chemical is or is not a carcinogen should be given full
consideration throughout the decision-making process. Similar concerns were
expressed in a paper by a Task Force of Past Presidents of the Society of
Toxicology (l0).
Any plans to regulate exposure to carcinogens must be sufficiently
flexible to regulate: 1. those chemicals which are known to be highly toxic
or carcinogenic to man; 2. those which are weakly toxic; or 3. those
presumed to be potentially carcinogenic hazards, based on non-human data which
may include controversial work or be of questionable statistical
significance. .
 
2.5 Environmental Contaminants — Special Considerations u
Unlike the toxicological evaluation of drugs, food additives, etc., there
are special problems associated with the evaluation of environmental
chemicals. First of all, environmental chemicals may already occur in air,
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water, biota and often humans themselves. Thus, the evaluation of these
chemicals must take into account their immediate presence, their past and
future levels and their interactions with a wide range of other chemicals to
which humans may be exposed on a daily basis. Exposure may be highly variable
and difficult to quantify because of limited information on the frequency of
occurrence and level of the contaminant in the environment. The issues are
not how much of a particular agent can be safely added to a food-stuff or
administered as a drug to obtain a suitable prophylactic effect, but rather
how much low-level contamination of our life support media (food and/or water
and/or air) can be accepted without undue hazard to health. Although
zero-exposure is ideal, it is neither realistic nor probable. Hazard
evaluations of environmental chemicals must take into account these realities.
A second special aSpect of evaluation of environmental chemicals is the
frequent lack of epidemiological data. This results both from the lack of
support for these studies and the difficulty of detecting low incidence,
adverse health effects or reproductive outcomes Specific to any onechemical
or to a wide range of chemicals found at very lowlevels. These data
deficiencies have significant impacts on our ability to assess hazard and
risk. Hence, we are frequently forced to set arbitrary and conservative
safety factors for environmental chemicals using limited toxicity data derived
from studies with experimental animals. These are intended to account for the
possibility of interactive effects between the various contaminants and the
implications of exposure of ultra-sensitive individuals.
2.6 Release of Information - Public Perception
 
Humans fear the unknown and tend to react strongly to unexpected events
perceived as a threat to their well being. Media interest in and high
visibility of toxic contaminant issues fuels this concern in the p0pulation.
Members of the lay public are not scientists and do not understand the
technical terms which are second nature to professionals. The news media, in
interviewing such scientists, incorporate unfamiliar but dangerous sounding
terminology in their stories which are then passed on verbatim to the public
which, in turn, becomes alarmed.
Not infrequently, the public are informed via the news media that a
pollutant has been found that is potentially toxic or is an animal
carcinogen. Seldom is there reference to its potency, potential exposure
levels, characteristics that may affect its activity or to the experimental
data which led to its being labelled as a potential hazard. When it is
reported that a carcinogen has been found in drinking water but with no
statement regarding its concentration in the water, there is often an
emotional impact because the natural perception is that exposed individuals
may develop cancer. This is clearly unacceptable. There must be reSponsible
commentary on the relative potency of the carcinogen, the exposure level and
if known, the levels which have been shown to produce the adverse effects in
animals or in man. Better explanations of definitions and terms are also
vital for improved communication of scientific results.
The news media and the scientific community share the responsibility for
informing the public in a fair and factual manner. The discove of an
environmental contaminant with the potential to affect human hea th
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It is unfortunate that public debate often focuses on the credibility of
environmental measurements and toxicological data. These data should be
reliable and peer-reviewed. Scientists have a moral res onsibility to provide
assurances of the quality of their work and not to "leak' data until they have
been rigorously confirmed. Recently, this moral reSponsibility has not been
met and the credibility of scientific data has, on occasion, been seriously
questioned by both the public and by other scientists. In the field of
environmental health, the jurisdictions conscientiously attempt to set
intervention levels well below adverse health effects levels. Safety factors
of at least 100 are applied, often in addition to extrapolations to a very low
predicted incidence of illness. Whereas these assumptions are quite
well-intended, they are also quite arbitrary. The differences in intervention
levels set by Great Lakes Basin jurisdictions reflect only small differences
in t
he e
stim
ates
of p
oten
tial
expo
sure
and
the
perc
epti
on o
f th
e un
cert
aint
ies
of the hazard. Thus, the public should not be surprised to learn that action
levels differ between jurisdictions. Actually, it is surprising that they do
not differ by much.
In some instances, environmental contaminants are detected at or near the
health_effects level. At this point, very painful decisions must be made at
short notice both by government and by the individuals affected. Thus, the
entire decision-making process is suddenly under test. Is Society already
fully equipped to deal with these situations? Is a jurisdiction with a high
level of concern for environmental contamination indeed able to convince
citizens that all hﬁll be done to protect them adequately? Or does the use of
strong measures or the use of emergency powers by a concerned government,
which are often necessary to affect improvement, unduly alarm citizens and
create unnecessary public fear? Rather, it is extremely important that public
debate focus more fully on the question of intervention levels not in absolute
terms but relative to acceptable risk and background levels. We live in a
world where environmental measurements no longer have results of "zero". At
best they are in the form of "less than" some Specified detection limit.
It is informative to remember that Society appears to be in general
agreement that coliform bacteria (which in their typical form are not
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bacterium in 100 m1, on the average. Here, a standard with a safety margin
has become accepted and more importantly, is considered affordable. In the
area of chemical contamination of the environment, a consensus of this kind
has yet to be reached.
2.7 Recommendation
Scientific information, without adequate definition and explanation, can
be alarming and dangerous. Environmental researchers, politicians and members
of the press must work much harder to provide reSponsible public information
on environmental contaminants.
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 3. Further Evaluation of Chemicals Recommended
by the Committee for Monitoring and Surveillance
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3.3 Additional Contaminants in the Ecosystem
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CHEMICALS IN TABLE 7.3 OF THE COMMITTEE'S (1982)
TABLE 1
 
ANNUAL REPORT, FOR WHICH THE JURISDICTIONS OR OTHER INTERNATIONAL
AGENCIES HAVE ESTABLISHED ADIs VALUES OR THE RISK OF CANCER
Chemica1 Name
and CAS Number
A011
Cancer
Risk2
Reference9
Pesticides
Endosu1fan
115—29-7
Hexach‘lorobenzene4
118—74—1
Oxychiordane5
26-880—48—8
PentachIorophenoI4
87—86—5
2,4,5-Trich10rophenoxy
acetic acid
93—76—5
Ha109enated Hydrocarbons
Carbon tetrachIoride4
56-23—5
1,2-dich10roethane4
107—06-2
1,2—dibr0moethane
106~93~4
HexachIoroethane
67—72—1
1,2—dich10roethy1ene
540-59-0
Trich10r0ethy1ene4
79—01-6
Tetrachioroetherne4
127—18—4
0.0075 mg/kg (FA0)3
0.28 mg/per/d (EPA)
0.003 mg/kg/d (MAS)
0.03 mg/kg/d (EPA)
0.1 mg/kg/d (NAS)
0.3 mg/kg/d (wH0)
0.72 ng/L (wHo)
0.45 ng/L (EPA)
—
l l
0.4 ug/L (EPA)
6.94 ug/L
0.94 ug/L (EPA)
2.31 ug/L
——-
1.9 ug/L (EPA)
8.74 ug/L
45 ug/L (EPA)
28 ug/L
EPA PB81—117574
EPA P881—117392
EPA P381-117384
EPA PB81—117764
EPA PBBl-103111
EPA PB80-212665
EPA P881—117376
EPA PB81—121782
DNH, V01. 1
EPA PB81—1174OO
DHH, V01. 3
~—
EPA P881—1174OO
DNH, V01. 3
DWH, V01. 1
un—
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 Chemica'l Name
and CAS Number A011
Canoe
Risk5
Reference9
Viny) ch1oride
75—01-4
Viny1 branide ~-
593—60—2
3—ch10ro-1—propene ~-
107—05-1
2,3—Dich1orobutadiene ——
1653—19—6
Hexach1orobutad1ene ——
87-68—3
Dich1orobenzene(l,2) —-
95-50—1
541—73—1 (1,3)
106—46-7 (1,4)
y—Hexach1orocyc1ohexane
319-84-6
Ch1or1nated naphthalenes
Brominated bipheny1s —-
Ch1orinated terphenyIs —~
Aranatic Hydrocarbons
Ethyl benzene ——
100-41—4
Styrene 0.133 mg/kg/d (NAS)
100—42—5
Benzo(a)pyrene4 ~-
50—32-8
' Chrysene --
218—01-9
( Dibenz(a,h)anthracene4
53-70-30
I I
0.0134 mg/kg/d (NAS)
0.22-2. /d
(EPA)2 "9
_-
0.45 ug/L (EPA)
9.2-62.5 ng/L7
2.8 ng/L (EPA)8
31.1 ng/1
EPA P881—117889
EPA P881—117640
DNH, Vol.1
EPA P881~117657
PB80-21386
DNH, V01. 1
EPA P881-117806
P881—117608
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Chemicai Name
and CAS Number
ADIl
Cance
Risk5
Reference9
Benzo(b)f1uoranthene4
205—99—2
Benzo(j)f1uoranthene4
205—82-3
Phenois
Cresoi (o,m,p)
1319-773
2,4,5—trich10rophen01
95—95-4
2,4,6~trich10rophen01
88~06—2
Ethers
Dioxane
123—91—1
Acids and Esters
Phtha1ic acid,
diisobutyiester
84—695
Phthaiic acid
di(2-ethy1hexy1)ester
117-817
Miscé11aneous
Aniiine
62—53—3
Azobenzene
103—33-3
3,3-dich10robenzidine
91—94—1
Eiements
Nickei
7440-02—0
7 mg/per/d (EPA)
0.11 mg/kg/d (NAS)
0.6 mg/kg/d (NAS)
0.031 mg/per/d
1.2 ug/L (EPA)
3.6 ug/L
0.01 ug/L (EPA)
0.02 ug/L
EPA PB81-117434
EPA PB81—117434
DWH, V01. 4
EPA PB81—117780
DNH, V01. 1
EPA P881—117780
DNH, V01. 1
EPA P881—117517
EPA P381—117715
DNH, V01. 1
-22...
 FOOTNOTES
1. Acceptable Daily Intake.
2. Cancer risk (expressed as a virtually safe dose) is based on a risk
assessment model for one cancer per million (10'5) of population
exposed. When two values are given, they have beenderived using
different models. Values expressed as ug/L are based on 2L consumption of
water per adult per day.
3. Agencies referred to are: U. S. Environmental Protection Agency (EPA);
U.S. National Academy of Science (NAS); Food and Agriculture Organization
(FAO); and World Health Organization (WHO).
4. The WHO has set drinking water guidelines or suggested tentative (t)
guidelines:
hexachlorobenzene 0.01 ug/L
pentachlorophenol 10 ug/L
carbon tetrachloride(t) 3 ug/L
1,2-dichloroethane 10 ug/L
trichloroethylene(t) 3O ug/L
tetrachloroethylene(t) 10 ug/L
benzo(a)pyrene 0.01 ug/L
PAH(total) 0.2 ug/L
5. Data given arefor chlordane.
6. Range in values for males and females and for hepatocellular carcinoma and
ang osarcoma.
7. Range in values for y and a isomers and technical grade material.
8. All PAH considered together as a single class.
9. References refer to EPA publications (numbers given):
PB (number) refers to the NTIS locator number for an EPA Water
Quality Criteria Document;
DHH reference refers to National Academy of Science reports on
Drinking Water and Health.
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Water Quality Board, July 1978. These chemicals were grouped according to the
particular concerns - and levels of concern. The Committee requested
additional information on the occurrence and abundance of these chemicals to
enable it to produce estimates of health risk. For a great number of
Appendix E chemicals, toxicity information is incomplete and the Committee
suggested that the environmental data base (including inventory and use data)
be reviewed by the several jurisdictions to develop a sense of priority for
toxicological studies of those compounds to which the population in the basin
is exposed in a significant way. This approach is warranted not only because
this list of chemicals is quite large, but primarily because some Appendix E
data are too anecdotal or otherwise unverified.
To this date, the Committee has not received exposure information for
either the named contaminants of concern (Table 3, 1981 Annual Report;
Table 7.3, 1982 Annual Report) nor for the much greater number of substances
for which toxicity data are insufficient to enable evaluation. The Committee
reiterates the need for this information, which can only be provided by those
agencies which are concerned with inventories of toxic substances.
Even before the completion of this task, we learned of the discovery.(see
A Document of Chemical Substances Present in the Great Lakes Basin Ecosystem,
to be presented by the Great Lakes Water Quality Board to the IJC, November
(1983)) of over 600 additional chemical compounds in the Great Lakes, many of
them in fish and in this instance and with the insistence by the Committee,
unverified data were excluded. 0n the other hand, this entry may still be
incomplete since a review of the formal literature for pertinent data has not
as yet been completed. The Committee will undertake the task of reviewing
this information from a toxicological perspective. Again, obtaining more
complete exposure information will be essential for both human health risk
estimates and the setting of priorities for chemicals for further
toxicological study.
In order to obtain the most current data on environmental contaminants,
the Commmittee has called on the Great Lakes research community to bring newly
discovered contaminants to its attention.
The Committee also notes that over 200 chemicals which were listed in
Appendix E do not appear in the updated listing. Since the data bases for the
two listings do not overlap, theCommittee requests a determination as to
whether these chemicals are still present in the Great Lakes Basin Ecosystem,
whether they have decayed or otherwise disappeared, or whether their original
discovery was likely to be in error.
3.4 Recommendation
The Committee renews its recommendation to the jurisdictions to determine
population exposure to the chemicals of concern listed in the Committee's
previous reports. This includes pinpointing the source or sources of the
chemicals, the verification of Appendix E information and data and additional
measurenents as appropriate.
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es
res
ear
ch
fun
ds,
but
rel
ies
on
out
sid
e r
evi
ewe
rs
on
a
case-by-case basis.
Nei
the
r g
ove
rnm
ent
app
ear
s t
o h
ave
add
res
sed
the
que
sti
on
of
coo
rdi
nat
ion
or
com
pat
ibi
lit
y o
f t
he
res
ear
ch
rev
iew
and
gra
nt
adm
ini
str
ati
on
pro
ces
ses
to
mak
e p
oss
ibl
e j
oin
t r
ese
arc
h p
rog
ram
s b
y r
ese
arc
her
s f
rom
the
U.S.
and
Can
ada
or
pro
gra
ms
tha
t
are
Spe
cif
ica
lly
des
ign
ed
to
be
com
pat
ibl
e
and
tha
t a
re
coo
rdi
nat
ed
acr
oss
the
int
ern
ati
ona
l
bor
der
.
We
are
awa
re,
at
lea
st
in
one
ins
tan
ce,
of
a p
lan
by
two
emi
nen
t s
pec
ial
ist
s
to
sec
ure
sam
ple
s f
rom
the
Gre
at
Lak
es
and
pro
ces
s t
hem
in
the
ir
reS
pec
tiv
e S
pec
ial
ize
d l
abo
rat
ory
fac
ili
tie
s
loc
ate
d
in
the
U.S
.
and
Can
ada
.
The
pur
pos
e
of
the
res
ear
ch
was
to
add
res
s
a s
ing
le
iss
ue
by
usi
ng
two
dif
fer
ent
tec
hni
que
s
wit
h t
he
res
ult
s
co
mp
le
me
nt
in
g
ea
ch
oth
er.
Th
e
in
di
vi
du
al
s
we
re
un
ab
le
to
in
tr
od
uc
e
th
ei
r
app
lic
ati
ons
to
the
ir
reS
pec
tiv
e
nat
ion
al
age
nci
es
to
be
rev
iew
ed
in
a t
ime
ly
fas
hio
n
and
in
the
pro
per
con
tex
t.
It
wou
ld
app
ear
tha
t
it
is
the
int
ent
of
the
agr
eem
ent
bet
wee
n
the
jur
isd
ict
ion
s
to
enc
our
age
and
to
fac
ili
tat
e
research of this kind.
4.1.2 Recommendation
Upo
n r
eco
mme
nda
tio
n b
y t
he
Sci
enc
e A
dvi
sor
y B
oar
d,
the
Com
mis
sio
n m
ay
re
qu
es
t
th
at
th
e
ju
ri
sd
ic
ti
on
s
de
ve
lO
p
or
im
pr
ov
e,
as
th
e
ca
se
ma
y
be,
adm
ini
str
ati
ve
mec
han
ism
s f
or
the
rev
iew
and
fun
din
g o
f r
ese
arc
h p
roj
ect
s
dir
ect
ed
at
Gre
at
Lak
es
iss
ues
,
wit
h
par
tic
ula
r e
mph
asi
s
on
a c
oor
din
ate
d p
eer
rev
iew
mec
han
ism
for
uns
oli
cit
ed
app
lic
ati
ons
for
suc
h p
roj
ect
s a
s r
ese
arc
her
s
fr
om
th
e
tw
o
co
un
tr
ie
s
ma
y
wi
sh
to
un
de
rt
ak
e
jo
in
tl
y.
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 5.1
5.2
5.3
5.4
5.5
5.6
5. Future Directions
The summary of water monitoring activities relevant to estimates of
population exposure from Great Lakes water quality will be completed and
the results presented in the next Annual Report of the Committee. A
similar survey of toxicology testing activities will be undertaken.
Estimates of amounts of chemicals likely to pose a human health hazard
will be made of additional Appendix E chemicals of concern, where
sufficient toxicity data are available.
The Committee will consider the need to prepare toxicity profiles for
newly-identified contaminants detected in the Great Lakes Basin Ecosystem
and
the
cate
gori
zati
on a
nd p
rior
itiz
atio
n of
thes
e ch
emic
als
acco
rdin
g to
previously established procedures.
Conferences and workshops on structure-activity relationships and the
toxi
city
of c
ompl
ex m
ixtu
res
are
bein
g mo
nito
red
and
thei
r ou
tcom
es m
ay b
e
discussed in a future Annual Report of the Committee.
The
Comm
itte
e pl
ans
to d
evel
op a
n is
sue
pape
r on
the
publ
ic p
erce
ptio
n of
the
diox
in i
ssue
and
rela
ted
matt
ers.
The
disc
ussi
on o
f ot
her
curr
ent
and
tapi
cal
issu
es i
n to
xico
logy
and
in t
he a
reas
of m
icro
biol
ogic
al
haza
rds
in the Committee's Annual Reports will be continued.
Th
e
ro
le
of
ep
id
em
io
lo
gy
in
de
te
rm
in
in
g
th
e
ef
fe
ct
s
on
hu
ma
n
he
al
th
of
en
vi
ro
nm
en
ta
l
fa
ct
or
s
in
th
e
Gr
ea
t
La
ke
s
Ba
si
n
wi
ll
be
fu
rt
he
r
inv
est
iga
ted
.
An
inv
ite
d
stu
dy
is
bei
ng
con
sid
ere
d.
Dev
elo
pme
nts
in
thi
s
ar
ea
at
th
e
WH
O
an
d
th
e
In
te
rn
at
io
na
l
Ag
en
cy
fo
r
Re
se
ar
ch
of
Ca
nc
er
an
d
a
ma
jo
r
U.S
.
ca
nc
er
st
ud
y
ar
e
be
in
g
fo
ll
ow
ed
an
d
po
si
ti
on
pa
pe
rs
on
th
em
wil
l
be
pr
es
en
te
d
as
ne
w
ma
te
ri
al
be
co
me
s
av
ai
la
bl
e.
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 6.1. Drinking Water:
6. Recommendations
Additiona1 Concerns
 
6.1.1
6.1.1.1
6.1.1.2
6.1.2 Water
6.1.2.1
6.1.2.2
6.1.2.3
6.1.2.4
Epidemio1ogy
That the Human Hea1th Effects Committee uti1ize up to $20,000 to
procure consu1ting services in epidemio1ogy to deve1op a strategy
for epidemio1ogica1 studies on the human hea1th effects of Great
Lakes water contaminants.
Based in part on the outcome of the above consu1tation, the IJC
wou1d be provided with advice regarding recommended studies and
their findings.
Treatment
The Commission shou1d request that the jurisdictions encourage,
and
enf
orc
e a
s m
ay
be
nec
ess
ary
, t
he
ope
rat
ion
of
eac
h w
ate
r a
nd
was
tew
ate
r t
rea
tme
nt
p1a
nt
in
the
Gre
at
Lak
es
Bas
in
in
acc
ord
anc
e
wit
h b
oth
the
sta
ted
and
app
rov
ed
des
ign
cri
ter
ia
for
tha
t p
1an
t
and best operating practices. Drinking water and eff1uent
standards, when 1ess stringent, shou1d not become a
justification, an excuse, or an incentive to operate such p1ants
at a 1ower 1eve1 of performance.
Additiona1 research shou1d be undertaken to investigate the
remova1 of unconventiona1 contaminants by conventiona1 water and
wastewater treatment systems, with emphasis on the potentia1
benefits to be derived from the high—efficiency remova1 of
particu1ate matter in combination with consistent1y re1iab1e
operation. '
Once these factors are considered, jurisdictions shou1d be
prepared to defend water qua1ity objectives, guide1ines and
standards (i.e. safe 1eve1s estab1ished from toxico1ogica1
stu
die
s,
wit
h a
ppr
opr
iat
e s
afe
ty
mar
gin
s)
and
to
res
ist
pre
ssu
res
to add advanced treatment steps to the conventiona1 process train
as
1on
g a
s s
uch
con
ven
tio
na1
pro
ces
s p
rod
uce
s w
ate
r o
r e
ff1
uen
t
meeting a11 app1icab1e objectives, guide1ines and standards.
Cau
tio
n i
s t
o b
e u
sed
in
the
int
erp
ret
ati
on
of
sin
g1e
and
sca
nty
mea
sur
ene
nts
of
env
iro
nme
nta
1 c
ont
ami
nan
ts,
exc
ept
if
the
y
ind
ica
te
a p
ote
nti
a1
for
imm
ine
nt
dan
ger
to
the
pub
1ic
hea
1th
.
Eve
n i
f t
he
met
hod
s o
f s
amp
1in
g a
nd
ana
1ys
is
are
sta
nda
rdi
zed
and
sub
jec
t t
o r
igi
d q
ua1
ity
con
tro
1
— a
s t
hey
a1w
ays
sho
u1d
be
-
env
iro
nme
nta
1 v
ari
abi
1it
y t
end
s t
o e
xce
ed
the
nor
ma1
1ab
ora
tor
y
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mar
gin
of
err
or
so
tha
t o
bta
ini
ng
con
clu
siv
e e
xpo
sur
e i
nfo
rma
tio
n
for
env
iro
nme
nta
l c
ont
ami
nan
ts
alw
ays
req
uir
es
a c
ert
ain
min
imu
m
program of sampling and analysis.
6.1.3 Groundwater and Sampling Protocols
6.1.
3.1
The
Comm
itte
e su
gges
ts t
hat
the
Scie
nce
Advi
sory
Boar
d in
its
review of groundwater contamination affecting the Great Lakes
Basin Ecosystem include those groundwater resources serving or
potentially serving the residents of the basin as sources of
potable water.
6.2 Toxicological Evaluation
 
Scientific information, without adequate definition and explanation, can
be a
larm
ing
and
dang
erou
s.
Envi
ronm
enta
l r
esea
rche
rs,
poli
tici
ans
and
memb
ers
of the press must work much harder to provide reSponsible public information
on environmental contaminants.
6.3 Further Evaluation of Chemicals Recommended by the Committee for
Mbnitoring and SUrveillance
6.3.1 The Committee renews its recommendation to the jurisdictions to
determine population exposure to the chemicals of concern listed in the
Committee's previous reports. This includes pinpointing the source or sources
of the chemical, the verification of information and data and additional
measurenents as is appropriate.
6.4. Research Needs
6.4.1 Peer Review of Unsolicited Applications for Research Support -
International Issues
6.4.1.1 Upon recommendation by the Science Advisory Board, the Commission
may
req
ues
t t
hat
the
jur
isd
ict
ion
s d
eve
lop
or
imp
rov
e,
as
the
case may be, administrative mechanisms for the review and funding
of research projects directed at Great Lakes issues, with
particular emphasis on a coordinated peer review mechanism for
unsolicited applications for such projects as researchers from
the two countries may wish to undertake jointly.
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 Terms of Reference
The Committee will take the following under its purview:
l.
assess the risk to health posed by contaminants in the Great Lakes
ecosystem;
review action levels and guidelines for selected substances;
provide to the International Joint Commission through its Boards,
interpretation and consultation on health matters; and
maintain awareness of current advances and knowledge as they relate to
human health aspects of the Great Lakes ecosystem.
_ 34 _
 —
INTEIQNA'FIONAL JOINT COMM MSION
CRLAT LAKES REGIONAL OFFICE
m Qggjljette Avenue K
 
WmQSOLOpggiQ ' '
7 A
N?A,,¢2T},L 71
’ v7
P_Q;,BI&69
‘ x"
Detroit, MK hlga'h 48232 5869
—
  
